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ABSTRACT 

Statistics on compu ter manpower in 
are presented^ These are based upon three surveys c 
Southern Regional Education Board's Computer Scienc 
Regarding manpower production, it is noted that , the 
toward the use of only two names for academic pt;ogr 
either computer science or data processing. The num 
programs doubled in the period from 1966-67 to 1969 
undergraduate majors enrolled tripled, and the tota 
quadrupled. Sufficient personnel are now being trai 
need upgrading in both facilities and course offeri 
manpower utilization, surveys show that only 50% of 
departments with degree programs have doctorates an 
of these are in computer science. Finally, the pers 
these departments to iran computer facilities rose f 
26/000 in the three- year period covered and ancilla 
numbered 3,000 in 1970. (PB) 
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Production and utilization of computer manpower 
in U.S. higher education* 



by JOHN W. HAMBLEN 

Southern Regional Edvcalion Board 
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SURVEYS 

During tho past five years Iho Computer Science 
Project of the Southern Regional Education Beard 
(SREB) has conduct(;d three surveys on Computers in 
U.S. Higher Educatioi: including their utilization and 
related educational programs. These studies have re- 
sulted in three publications' -^'^ the first by the SREB 
and tlio latter two by the National Science Foundation. 

The first survey was a stratified random sample of 
739 iiiiStitutions, from a population of 2219, selected by 
systematic random sampling within strata by the U.S. 
Office of Education. Six hundred sixtj^ nine or 92 per- 
cent of the institutions in the sample responded. 

The base year foFjdata collection was 1964-G5 and 
projections were requested from the institutions for 
1968-69. The data collection instrument was designed 
by the Mathematical Sciences Section of NSF to meet 
their existing program needs for planning. Conse- 
quently, emphasis was placed upon the financial aspects 
of college and university computer center operations 
and only limited information was gathered with regaid 
to manpower training and utilization. 

The second survey was much more comprehensive 
and was sent to all institutions of higher education 
listed in the U.S. Office of Education\s Higher Educa- 
tion General Information Survey (HEGIS) file. Nine- 
teen hundred sixty five or 79 percent of the 2477 insti- 
tutions responded. The data collection forms were de- 
signed with the advice and counsel of thirty or more 
national professional and institutional associations and 
governmeiat agencies. The base year for reporting data 
was 1966-67. 
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*The data upon which this paper is based was collected and 
processed through partial support from the National Science 
Foundation under contracts C465, C508 and C604. The SUEB 
Conii)Utcr Sciences Project is also supported by grants from the 
Esso Education Foundation and the IBM Corporation. 



Extensive modifications were made in the data collec- 
tion forms for the third survey. The base year was 
1969-70. 

Problems resulting from lack of standardization in 
the computer industry are well-known. Unfortunateiy 
the educational and occui:)ational nomenclature also 
suffers this malady. The shifting of terms and dc^fini- 
tions over the years can inj(ict disastrous consequences 
on estimates and, particularly, projections. Attempts 
to make comparisons with other studies become even 
more hazardous. In the following only estimates and 
projections based upon the thn^e surveys described 
above will be pres(?nted. Two other paj^ers in these 
proceedings^'^ by Gilchrist and Weber will treat com- 
parisons and incorporate higher education's role in 
manpower production and utilization to give !\ total 
picture of the supply and demand for computer per- 
sonnel in the U.S. 



MANPOWER PRODUCTION 

Educational programs in Computer Science, Data 
Processing, Information Science, etc., exist in institu- 
tions of higher education at all levels. Two year pro- 
grams terminate with an associate degree and four year 
programs with a bachelor's degree. Master^s and doc- 
torate programs exist at many institutions. Although 
computer science and data processing are by far the 
most popular program names (see Table I) there ap- 
pears still to be far too many diiTerent names used for 
educational programs in institutions of higher educa- 
tion. Further consolidation is necessary to ensure a 
healthy and unified development of the disciphnes. The 
efforts of the ACM Curriculum Committee on Com- 
puter Science^ and the ACM Committee on Computer 
Education for Management^ have and will continue to 
have a unifying influence on academic programs in 
computer and information science. The work of these 



TABLE I — Ileported Degree Programs in Computer Science, Data Processing, Information Science, etc. for Academic Years 

1000-07, 11)09-70, 1970-71, and 1971-72 



Associate Bachelor's Master's Doctorate 
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TABLE I — Reported Dogrce Programs in Computer Science, Data Processing, Information Science, etc. for Academic Years 

1906-67, 1009-70, 1970-71, and 1971-72— Continued 



Miscellaneous (seven): 

Total 111 508156 0 355 

In Departments of: 

Miscellaneous (ten) 111 5081500 355 



TOTAL 142 302 323 332 72 148 182 200 78 118 137 142 40 73 82 85 

Estimated Population 178 405 433 445 90 198 244 276 98 155 184 190 58 98 110 114 
Totals' 



» ( ) Hefer to 09-70, 70-71, 71-72 

* Ueported Totals x (Number Institutions in Population)/(Number Institutions Responding) 



committees was support ocJ by National Science 
Foundation. 

Sinc(^ 196G-67 the numbers of degree programs have 
doubled with the highest increase nc^arly threefold at 
the bachelor's h^vel. Three out of five of the latter 
])rograms are called Computer Science and the next 
hirg(jst grou]) (20) an* designated as Data Processing. 
Twenty (20) new ])rograms in Computer Science at the 
bach(»l()r's l(»ve! were expc^cted to be started during 
1971-72 and next highest incn^ase was expected! to 
be at the master's level in Computer Science with six- 
teen new programs. 



After the report^ of the ACM Curriculum Committee 
for Computer Education for Management has had a 
chance to be circulated, I expect to see a surge? in the! 
master's level programs in Information System.s 
(Analysis and Design) . 

The numbers of majors enrolled in undergraduate 
])rograms have nearly trii)led and the numbers of 
graduates i)er year have increased fourfold between 
19CC-67 and 1969-70 (sec; Table II). Figure 1 shows iho. 
growth trends at present. I do not exp(?ct significant 
changes in th(»se trends for the next three to five years. 
After 1975 I believe that we can expect to see some 



TABLE Reported Majors Enrolled for 19GG-G7 and 19G0-70 and Decrees Awarded for 19G6-G7, 19G9-70 and 1970-71 



Undergraduate Graduate 
No. Afajors Associate Bachelor's No. Majors Master's Doctorates 

Program Name CG-G7 G9-70 GG-G7 G9-70 70-71 ^6-G7 G9-70 70-71 G6-G7 G9-70 G6-G7 G9-70 70-7 1 GG-e7 69-70 70-7 1 
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Computer Technology 
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Systems Engineering 
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Miscellaneous (seven) 
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18 


20 



Total 17729 


49191 


102,5 


1516 


5614 


475 


1648 


2519 


3949 


6808 


594 


1076 


1544 


139 


229 


255 


Estimated Population Totals* 22161 


65916 


1281 


6051 


7523 


594 


2208 


3375 


4936 


9123 


742 


1442 


2069 


174 


307 


342 



• Reported Totals x (Number Institiulions in Population)/(Number Institutions Responding) 
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Fimire I — DcRrGcs awarded in computer sciences, data process- 
ing, information sciences, etc. (Estimates) 

lovoling off at all Icvols. Tabh^ III shows my estimates 
of (l(»groos to bo awarded during tlio year 1974-75. 

When those figures of sup])ly an* compared with 
ostimatos* of demand we see that then? is no long(T a 
n(M*d to encourage a crash effort to start new degree 
programs at a'^iy level. Howevc^r, if we examine tlu^ 
course offerings of the associate and bachelor's degree 
programs, in j^articular, as I have had occasion to do in 
the two NSK Inventories/ there is definitely a m*ed to 
strengthen these i)rograms both in facilities available 
and course offerings. During I9GG-67 about one out of 
every two j)rograms at th(? associate and bachclor\s 

TABLE III — Kstimates of I)ej;rees to be awarded in Computer 
»Sciences, Data Processing;, Inforsnation Science, 
Information Systems, etc. During 1974-75 



Level 



To Enter Continue 
No. Manpower Pool Ed\ication 



Assoc iat/G 
Bachelor's 

Doctorate 

Total 



11,000 


9,000 


2,000 


8.000 


5,000 


3,000 


3,500 


2,500 


1,000 


500 


500 




23,000 


17,000 


6,000 



TABLE IV— Estimated Manpower Utilization by Academic 
Departments for Pvoj^mms in Comp\\ter St'ienre, Dnlii 
Processing;, Iniormation Science, etc. l<)00-()7 



nij;liest I^lucational Level: 


No. 


Percent 


Ififrh School Diploma 


200 


7 


Associate Decree (2 yr.) 


80 


3 


Bachelor's 


770 


27 


Master's (Inch 1st Prof.) 


DGO 


33 


Doctorate 


870 


30 


Total 


2,880 


100 


Job Category: 


No. 


Percent 


Faculty 


2,180 


76 


Prof (non-Fac) 


380 


13 


Other 


320 


11 


Total 


2,880 


100 



degrcM' levels were judged (by ine) to be lacking in 
e ither course offerings or computer faciJities.^ rrelinii- 
nary investigation of data reported for r9()9-70 indicate* 
that percentagewise (hen^ has httie, if aio') in'^- 

provenient when advances in technology are considered. 

MANPOWER UTILIZATION 

Computer m^npowrr utilization in institutions of 
higher education fall under three broad categories. One 



TABLIv V — l^cportctl Afanpower Utilization l)y Academic 
DepartmcMits for Proj^rnnis in Computer Science, Data 
Proocssinj;, Information Science, etc. 1969-70 



Staff Type 



Number 
People 



Numl)cr 
PTE 



Full-time 




2,150 


2,150 


Part-lin)e: 








Hcsearch Assts. 




729 




Teaching Assts. 




1,129 




Other 




1,578 


1.202 


Total 




.5,586 


3,442 






Position 




Doctorates 


Faculty 


Other 


Total 


Computer 


345 


41 


386 


Science 








Other 


785 


102 


887 


Total 


1,130 


143 


1,273 
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Figure 2 — Estimated manpower utilization by academic depart- 
ments for pr'ygrams in computer sciences, data 
processing, information sciences, etc. 19G6-G7 hifihest 
level of education attained &iid job category 



is the porsonnel of academic departments offering degree 
programe.. For this category we have good estimates of 
th(* numbers of persons employed for 1966-87 and 
1969-70 (see Tables IV and V and Figure 2). It is of 
interest to note that only about one out of every '^vo 
faculty persons hold a doctorate and of those who do 



TABLK VI — Estimated Manpower Utilization by Computer 
Centers in U. S. Colleges and Universities 10GG-G7 



Ifij^hcsv E'lucation Lovel 


Estimated Total 


Percent of Total 


Other 


210 


1 


IliRli School Students 


IGO 


1 


High School Diploma 


4,890 


34 


Associate Degree 


640 


4 


Undergraduate 


3,920 


27 


HaeheJor'g 


2,860 


20 


Master's (IdcI. 1st Prof.) 


1,2G0 


9 


Doctorate 


570 


4 


Total 


14,510 


100 




Estimated Total 


Percent of Total 


Job Classification 


PTE 




Management 


1,970 


14 


Analysts 


1,040 


7 


Systems Programmer 


1,350 


9 


Applications Programmer 


2,360 


16 


Operators 


5,570 


39 


Clerical 


2,220 


15 


Total 


14,510 


100 
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Figure 3 — Estimated manpower utilization by computer centers 
in U. S. colleges and universities 19G6-67 highest level 
of education attained and job classification 



TABLE VII — Estimated Manpower Utilization by Computer 
Centers in U. S. Colleges and Universities 19G9-70 



Percent of 



Highest Education Level: 


Estimated Total 


Total 


Ifigii School Diploma 


9,496 


36 


Associate Degree 


1.360 


5 


Undergraduate Students 


6,928 


26 


Bachelor's Degree: 






Computer Science 


389 


1 


Other 


5,046 


19 


Miister's Degree: 






Computer Science 


426 


2 


Other 


2,054 


8 


Doctorate: 






Comouter Science 


174 


1 


Other 


829 


3 


Total 


26,704 


100 




Estimated Total 


Percent of 


Job Classification: 


FTE 


Total 


Management 


3,111 


14 


Analysts 


1,820 


8 


Systems Programmers 


2,131 


9 


Application Programmers 


4,186 


IS 


Operators 


8,135 


35 


Clerical 


3,725 


16 


Total 


23,108 


100 



TABLE VIII— Estimates of ComjnUer Manpower Utilized by 
In.stitutions of JIij!;her Eduoatiou in other than 
Computer Centers or Academic Departments 
Offering Degree Proy;ram in Computer Science, 
Data Processing, etc. 

1960-70 



Job Classification: ^ No. of People 

Applications Programmers 2,000 
Otlnr 1,000 

TOTAL 3,000 



only about ono of four havo a doctorate in computer 
science, information science, etc. This is not sin-pr;sing 
because the supply of doctorates in this area has been 
too small to fill thu need. However, as the supjily in- 
creases, rep lace m{;nts will be made from their ranks 
rather than from other fields. 

The second category of computer manpower utiliza- 
tion is that of personnel required to man the computer 
facilities of the institutions. This includes facilities for 
all types of uses — research, administration and in- 
struction. Since similar data was collected for both 
19GG-67 and 19C9-70 some comparisons can be made or 
trends noticed. Table; VI and Figun; 3 pres(Mit tlu*se 
data for 1966-G7. 

Table VII shows (estimated manpower utiHzation for 
19C0-70 in the computer facilities of institutions of 
higher education. 

The third category of computtT manpower is v(^ry 
difficult to estimate. These an^ mostly applications 
programmers, some o])eratovs and maintenance per- 
sonnel who are scattered among th(^ various depart- 
ments (both academic and administrative) and are not 
on a computer center payroll. My estimates of such 
personnel are shown in Table VIII. 

SUMMARY 

The numbers of degree ])rograms, majors and degrees 
awarded will be of some surprise to many who are 
projiosing to begin new programs. Of course^ good, solid 
offerings will always b(; desirable. However, in terms of 
national emjihasis it is apparent that we do not need to 
have a national effort to create new programs. On th(! 
other hand, there is a definite need to encourage and 
assist with the improvement of existing programs at all 
levels. As a starting point the AFIPS Education Com- 



mittee sponsored a meeting at the 1071 Fall Joint 
Computer Confer(»nc(» on '*Accr(»(litation: What it is, 
Who does it, and How it is done,'* for leaders of the 
various curriculum connnittees, sjiecial interest groujis, 
and others involved with curriculum planning for Coju- 
puter Science, Data Processing, .Inforniation Science, 
etc. This was done with the behef that we can work 
with the various uccr(»ditation associations to help 
bring about the improvements needed in these pro- 
prpms. Government agencies such as the Office of 
Computing Activities of the National Science Founda- 
tion can offer invaluable assistance by jiroviding some 
of the resourc(*s required for the improvemt-iU of these 
programs. 
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